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Objective
To assess the results of traditional septoplasty with or without partial reduction of the inferior turbinate of patients with obstructive sleep apnea (OSA) owing to a rhinogenic cause. Background Sleep-related breathing disorders and obstructive sleep apnea particularly still on a growing interest in diagnosis and treatment modalities.
Patients and methods
This was a prospective study that included 60 patients who had obstructive sleep apnea and had a significant nasal obstruction. It was carried out at Otorhinolaryngology and Chest Department in El-Menoufia University Hospital during the period between 20 January 2016 and 1 July 2017. A written consent was taken from all patients. A polysomnography was planned before surgery and 3 months after surgery for all patients. The consequence of these two specific surgeries on sleep-related variables was evaluated and compared.
Results
In group A, which was subjected to septoplasty with turbinectomy, the apnea-hypopnea index showed a significant reduction (16.333±3.03 and 13.5700±4.2; P=0.001) compared with group B, which was subjected to septoplasty alone. The other variables (neck circumference and BMI) were still unchanged. Subjective assessments obtained with Epworth sleepiness scale preoperatively and postoperatively showed a significant reduction in the mean. The P value of group A was 0.005 and group B was 0.003.
Conclusion
The intranasal surgery has a good effect on the subjective quality of sleep in OSA patients, and that there might be an added effect on AHI in selected patients with
Introduction
Sleep-disordered breathing represents a public problem that affects sleep quality and produces effects on respiratory and cardiovascular systems and daily sleepiness. Sleep disturbance owing to increase in the impedance of upper airway involves upper airway resistance syndrome, snoring, sleep apnea-hypopnea syndrome, in addition to central sleep apnea syndrome [1] . Obstructive sleep apnea (OSA) is a widespread disorder in which the upper airways collapse during sleep leading to repeated awakenings and desaturations. The disorder represents 3-10% of the population, and this percentage has risen with increasing rates of obesity, which is considered a major risk factor for OSA. This disease includes critical sequelae: excessive daytime sleepiness, neurocognitive dysfunction, cardiovascular disease, metabolic dysfunction, respiratory failure, and cor pulmonale. So, OSA represents an increasing problem on health care resources [2] . Polysomnography is usually specified to evaluate sleep stages and sleep-related parameters to identify sleep syndromes. It is the main investigation for estimating persons with sleep disorders and its severity. The analysis includes apnea, hypopnea, and respiratory event-related arousals [3] The nose warms, humidifies, and filters the air we breathe, and it represents 50% of resistance in the respiratory tract [4] . In rhinogenic practice, the nasal obstruction represent the most common complaint that usually related to septal deviation. one third of the population suffer from nasal obstruction, and one quarter of these patients underwent surgical procedure [5] . Septoplasty is an effective surgery. This surgery has multiple variations, but the core principles are still unchanged for a long time. Nasal obstruction will be improved when the deviated septum is corrected [5] . Inferior turbinates are able to cause symptomatic nasal obstruction via impeding the external and internal valves of the nose [6] . Hypertrophy of the inferior turbinate can be repaired frequently with partial turbinectomy, which may be done unaccompanied or accompanied by septoplasty for patients with a deviated septum and turbinate hypertrophy [7] . The nasal obstruction objective assessment includes the nasal cavity volume direct examination or examination of nasal airflow and resistance indirectly, whereas the subjective assessment of nasal symptoms using symptom score is highly variable, so the visual analog scale has been suggested as a tool to detect severity.
The most common objective methods to assess nasal obstruction are anterior rhinomanometry, acoustic rhinometry, and the measurement of peak nasal inspiratory airflow [7] .
Our study was aimed to evaluate the results of traditional septal correction only or combined with partial turbinectomy in patients with OSA owing to a rhinogenic cause.
Patients and methods
This prospective comparative study (clinical trial) was conducted at Otorhinolaryngology and Chest Departments in El-Menoufia University Hospital Shebin El-Kom during the period between 20 January 2016 and 1 June 2017. The ethical committee approved the study protocol. A written consent was taken from all patients. Sixty patients with nasal obstruction and having OSA were subjected to a surgical repair of the obstructed nose at Otorhinolaryngology Department at El-Menoufia University Hospitals Shebin El-Kom. The 30 patients who were subjected to septal correction combined with partial turbinectomy represent group A (n=30), and the other 30 patients treated with septoplasty alone represent group B (n=30). The two groups were subjected to septal correction with traditional technique under general anaesthesia. The inferior turbinate reduction was done by partial reduction turbinectomy, An Embletta PDS device was used at sleep laboratory to evaluate the nocturnal sleep in all patients at Chest Department in El-Menoufia University Hospital. Patients with OSA caused by a deviated nasal septum alone or accompanied with inferior turbinate hypertrophy were subjected to intranasal surgery. The decision to supplement septoplasty with volume reductive surgery in selected patients was based on the clinical evaluation and CT on nose and paranasal sinuses, with coronal and axial cuts (bone window) without contrast. Fiberoptic endoscopy (flexible endoscopy) was done for all patients preoperative in this study to evaluate any anatomical abnormality in the nose, nasopharynx, hypopharynx, and larynx using a flexible fiberoptic nasopharyngoscope 'Olympus ENF-P2 3.6 mm' (Embla S4000, Iceland Fibro Optic Nasopharyngoscope: eBay, United States) illuminated by the Henke-Sass Wolf Gm pH light source. The endoscopic image was recorded via a star 9800 video camera. Only patients with apnea-hypopnea index (AHI) greater than five events/h (mild) and not exceed 30 events/h (moderate) and BMI less than 35 kg/m 2 (obese class 1) were included. Every patient received a parenteral antibiotic and analgesics started immediately after surgery as follows: cefotaxime 1 g/12 h for 3 days intravenously, diclofenac sodium 75 mg/12 h. intramuscular for 1 day, and oxymetazoline nasal drops every 2 h on the pack, till removed; analgesics were taken as diclofenac sodium 50 mg three times daily for 5 days at home and nasal saline irrigation after removal of the nasal pack four times daily for 3 weeks. To avoid crustation and adhesions some patients mix garamycine ampoules with the saline. A team of surgeons treated all the patients. The patients were notified about the possibility of nasal crustations. A 3-month follow-up showed no complications such as postoperative infections, necrosis, or loss of nasal function. There was only one case had adhesions and severe crustations that removed at the office and treated well with aggressive nasal saline irrigation with garamycine ampoules mixed with it 4-6 times daily and rhinosin gel for 3 weeks. The effect of the surgical procedure was estimated routinely by polysomnography after 3 months. An Epworth sleepiness scale (ESS) was used for the subjective assessment of the daytime sleepiness preoperatively and 3 months postoperatively. In the two groups, there were changes in the results of AHI, oxygen desaturation index (ODI), BMI, and ESS, A version 22.0 of a statistical package for the social sciences (IBM Inc., Chicago, Illinois, USA) software word was used to analyze the data. It was considered significant when the difference with P value was less than 0.05.
Statistical analysis
Statistical analysis was carried out using the statistical package for the social sciences version 22.0 (IBM Inc.). Variables were evaluated using paired sample t-test.
Differences with P value less than 0.05 were considered significant.
Results
A total of 60 patients were enrolled in this study. The mean age of patients in group A was 31.873 years and in group B was 31.597 years. There was a predominance of males in the two groups, representing 57% in group A and 70% in group B. Female patients represented 43% in group A and 30% in group B. Flexible fiberoptic nasopharyngoscopy with Müller maneuver was done for all patients preoperatively, and it revealed that 27 patients in group A had score 0 and 3 patients had score 1, whereas 28 patients in group B had score 0 and 2 patients had score 2. According to Mallampati scoring, seven patients were in class 1, 19 patients in class 2, and four patients in class 3 in group A, and six patients in class 1, 20 patients in class 2, and four patients in class 3 in group B ( Table 1 ). The groups did not differ significantly in the preoperative AHI, ODI, ESS, Mallampati score, age, sex, or BMI. Changes in the objective variables were assessed after surgery in three ways: the overall changes of both groups pooled together, changes of each group, and the changes of the mean difference between the groups. Overall, in both groups together, there was a significant reduction in mean AHI after surgery [14. 21±4.56 and 12.29±4.63; 95% confidence interval (CI): −0.87 to 2.97; P=0.001] and mean ODI (9.8±7.84 and 9.36±6.94; 95% CI: −0.19 to 1.06; P=0.170). The reduction in mean ESS, however, was highly statistically significant (12.02 ±2.46 and 11.15±2.64; 95% CI: 1.00-2.61; P<0.001). In comparison, when we observed each group separately, we found a significant reduction in group A in mean AHI (16.33±3.03 and 13.57±4.22; 95% CI: 0.004-0.006; P=0.001) and mean ESS (12.27±1.99 and 11.57±2.33; 95% CI: 0.004-0.006; P=0.005), whereas in group B, there was no significant reduction in mean AHI, ODI, or BMI after operation, but there was a significant reduction in the mean ESS (11.77±2.86 and 10.73±2.89; 95% CI: 0.53-2.54; P=0.003) ( Table 2 ). According to the degree of postoperative changes in the number of apneas and hypopneas per hour of sleep (AHI), patients were divided into responders and nonresponders. Patients who showed 50% or more reduction in their AHI were considered responders, whereas patients who did not reach this level of reduction were considered nonresponders. A cure was defined as a reduction of preoperative AHI by 50% or more, or AHI below 20 (the benchmark for OSA complications, below which mortality is reduced). In group A, there were 10 patients who were responders, representing 33.3%, and 20 patients who were nonresponders, representing 66.7% (Fig. 1) . In group B, there were six patients who were responders, representing 20%, and 24 patients who were nonresponders, representing 80% (Fig. 2) . 
Discussion
The nose represents 50% of the resistance in the respiratory tract. It was expected that once the deviated septum was corrected, the complaint of nasal obstruction should be significantly improved combined with turbinate reduction. In spite of many attempts to solve the problem of OSA related to nasal obstruction, there is still debate about its effectiveness.
In the present study, we observe each group separately and found a significant reduction in group A in mean AHI, but there was no significant reduction in group B. In both groups, there was a significant reduction in ESS, and there was no significant reduction in ODI in both groups, which agrees with the results of an observational single-center cohort study of Mads Henrik Strand Moxness and Stile Nordgard (2014) [8] , but differs from this study in the overall results of both groups for mean AHI, which was not significantly reduced. The influence of these surgical procedures on the objective parameters in patients with OSA is indefinite but is regarded as limited as shown by Verse et al. [9] and Koutserelakis et al. [10] In a randomized controlled study in 2008, responders were detected only in the real surgery group. They concluded that the intranasal surgical procedures had little effect on OSA treatment. In a meta-analysis of 13 studies on patients with OSA treated with intranasal surgical procedure [11] , the reviewers found that the nasal surgery improves daytime sleepiness and snoring. One of these studies achieved a significant reduction in AHI [12] . However, in this study, the follow-up was 1 month only as compared with 3 months in ours, and the study group was mixed and underwent either septal resection alone or combined with turbinectomy. Li et al. [13] observed a similar patient group comparable to our study with a deviated septum and inferior turbinate hypertrophy (n=44). They did not find any significant reduction of surgery on AHI, but found a lower success rate of 16%. The procedure differed somewhat from ours in that only septal resections were performed under significant improvement in patients with combined surgical treatment. Approximately 16.7% of patients had a reduction in AHI in the overall results assessment of intranasal surgery on OSA [10] , which meets the criteria by Sher and colleagues [9, 14] .In our study, we singled out two different surgical procedures for differentiation and conclude that there were statistical differences in the result of AHI among septoplasty only and septoplasty accompanied by partial turbinectomy in patients with OSA. We found approximately twofold rise in the cure success in the combined group surgery compared with septoplasty only, according to Sher criteria. This difference did not reach statistical significance but it is possible that it would do so in a larger study group as the difference in AHI reduction was significant. We expect that the preferable effect on OSA may be owing to a larger effect on nasal obstruction in patients needing combined surgery. It is suggested that the pharyngeal walls and laminar airflow may be affected negatively to a greater degree with the additional inferior turbinate hypertrophy, so this group gained a greater effect after surgery. Li et al. [11] found that patients with a low Friedman tongue position had better results from nasal surgery and Morinaga et al reported less effect in patients with a narrow retroglossal space and high Mallampati score. It is suspected that increased contribution of the pharyngeal structures in the OSA will deteriorate the outcomes as the percentage of the nasal obstruction is decreased. The outcome of operation was greater for persons with a simultaneous turbinate hypertrophy and septal deviation because the Response to surgery group A.
Figure 2
Response to surgery group B.
total involvement of the nasal obstruction in OSA development may have been greater than in patients with septal deviation alone. If we had presented the results pooled as a single study group, without a comparison of the two different surgical approaches, we would have missed the statistically nasal surgery alone is best suited for patients with mild or moderate obstructive sleep apnea. As long as we do not have any definitive cure that provides a treatment for OSA and as not all patients with mild and moderate OSA will tolerate CPAP or oral devices, there will be a place for specified surgical treatments that improve QOL in these patients.
Conclusion
There was a significant effect found when septoplasty combined with turbinectomy was indicated, compared with correction of the septum only. This explains that intranasal surgical procedures have a better influence on sleep quality in patients with OSA, which may be add to an effect on AHI in patients with septal deviation and hypertrophy of the inferior turbinates.
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